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4D materials change in shape over time. They respond to stimuli, and their structure and function can 
be pre-programmed to accomplish different tasks.  Applications are manifold ranging from photonics 
to personalized healthcare. In this talk, I will outline different routes to exploit 4D materials in a new 
generation of 3D microelectronic systems and the emerging field of small scale robotics. Concepts 
like imperceptible electronics and on-chip origami will be introduced to add a new dimension to 
electronic skins [1], generate shape programmable photonic and electronic devices [2,3] and explore 
smart dust batteries to enable ubiquitous computing at any time at any place [4,5]. The integration of 
4D materials with microelectronics leads to highly integrated actuator and sensor schemes [3,6] which 
are key components in microelectronic robots [7] that come either in single entities or collective 
swarms – another form of 4D material. Some of the major limitations and challenges in this field will 
be discussed [8]. 
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